Pediculosis capitis or head louse infestation is the most prevalent parasitic infestation of humans. It is commonly perceived as an age-dependent rite of passage, and as an embarrassing social nuisance; however, head louse outbreaks do not raise any substantial public health concerns due to their assumed low capacity for transmitting the louse-borne pathogens associated with Pediculus humanus humanus, the human body louse. The purpose of this study was to screen head lice, Pediculus humanus capitis from Georgia, USA and Madagascar for Bartonella quintana and Acinetobacter sp. to determine the risk of exposure of rural populations with different levels of economic development to these pathogens. Other aims were to examine these lice for the occurrence of genetic markers for permethrin resistance using restriction fragment length polymorphism (RFLP/PCR) analysis and to evaluate the genetic structure of these head louse populations using microsatellite typing. The kdr permethrin resistance biomarker for the T917I mutation was detected by RFLP/PCR in 99.9 and 70% of lice from Georgia and Madagascar, respectively. Bartonella DNA was detected at similar levels in both set of samples (10.3 and 12.6%), while Acinetobacter sp. DNA was detected more frequently in Georgia lice (80.8%) than in Malagasy lice (42.1%). Microsatellite typing based on 3 sites revealed significant genetic hetero geneity among the lice tested, although head lice from Georgia were separated in 2 closely related clusters, while Malagasy lice exhibited more genetic diversity using Principal Component Analysis and Bayesian clustering. The results provide the first information regarding these combined characteristics of head louse infestations at these locations and can be used as a baseline for temporal surveillance of changes in circulating head louse populations, for monitoring louse susceptibility to permethrin-based pediculicides, and to track potential exposures and outbreaks due to louse-borne pathogens. Information on the whole genome structure of the Coxiella burnetii strains circulating in Russian Federation (RF) is currently unavailable. The identification and study of differential-significant genetic markers of C. burnetii that are important from the epidemiological point of view remains a priority, including determining the hostal speci ficity.
The aim was whole genome-based characterization of C. burnetii strains isolated from different hosts.
We performed whole genome sequencing of four C. burnetii strains isolated from two host types (the human and the arthropods) in RF using the MiSeq technology (Illumina, USA). Genome assembling and alignement using Dugway 5J108-111 as the reference was performed with SPADes 3.9.0 genome assembler. Comparative analysis of the whole genomes of Russian strains was carried out between the investigated genomes and the whole genomes sequences of C. burnetii available in the NCBI database.
It was confirmed the conception of closed pangenome of species C. burnetii characterized by a low intraspecies genetic diversity, including the population circulating in the territory of RF. However, in Russian strains of C. burnetii unlike foreign strains the analysis of the variable part of the genome and the composition of unique genes revealed deletions of a part of them, which allows us to speak about their unique genomotype. Analysis showed pronounced clustering within a group of Russian strains by host type, the differences between genomes within clusters were minor. Comparing the number of deleted genome fragments it was found that surprisingly strains from arthropods had a significantly greater genome reduction compared with strains from human. These data are in contrast with the conclusions of a number of authors that the genomic reduction of C. burnetii strains isolated from arthropods is limited.
Thus, this corpus of data allow us to characterize the genomes of C. burnetii strains isolated in the territory of RF and to make assumptions about the hostal specificity of this pathogen, prompting further studies of its mechanisms.
